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VIEW NAVIGATION ON MOBILE DEVICE 

BACKGROUND 

0001 Today, mobile devices are becoming increasingly 
connected, powerful, and versatile. Mobile devices are able to 
perform many tasks that previously required a personal com 
puter for operation. Some features of mobile devices may 
comprise internet connectivity, digital cameras, GPS, com 
passes, accelerometers, operating systems, etc. In one 
example, a mobile device may allow a user to view virtual 
objects, such as a map, a text document, an application, a web 
page, e-mail, etc. Unfortunately, the limited size of mobile 
devices may restrict the ability of a user to adequately view 
these virtual objects. For example, a map virtual object may 
be formatted to reside in 36 by 24 inches of virtual space. 
However, a mobile device in which a user views the virtual 
map object may only be 3 by 2 inches. Current techniques for 
viewing virtual objects on the small screens of mobile devices 
(e.g., finger gestures, buttons, etc.) are unintuitive and detract 
from the user's interactive experience with the virtual objects. 

SUMMARY 

0002 This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key factors or essential features of the 
claimed subject matter, nor is it intended to be used to limit 
the scope of the claimed subject matter. 
0003. Among other things, one or more systems and/or 
techniques for displaying portions of virtual objects on a 
mobile device are disclosed herein. It may be appreciated that 
a virtual object may comprise objects, such as user interface 
elements and/or documents that may be electronically dis 
played (e.g., an application, an image, a web page, text, etc.). 
It may be appreciated that a potion of a virtual object may be 
interpreted as a view of a region of the virtual object, which 
may be displayed on a screen of the mobile device. A first 
portion of a virtual object may be displayed on a mobile 
device. For example, a first portion of a text document corre 
sponding to the upper left hand region of the text document 
may be displayed. 
0004 Motion of the mobile device may be detected. For 
example, a digital camera, an accelerometer, a magnetometer, 
and/or other mobile device components may be utilized to 
detect the motion. The motion may comprise a pan, a tilt, a 
roll, forward/backward motion, and/or other movement of the 
mobile device. It may be appreciated that the motion may be 
detected by one or more mobile device components (e.g., a 
combination of a digital camera and an accelerometer). A 
second portion of the virtual object may be determined based 
upon the motion. For example, a second portion of a text 
document may be determined based upon executing dense or 
sparse optical flow estimation upon a stream of image frames 
of motion detected by a digital camera. The second portion of 
the virtual object may be displayed on the mobile device. 
0005. It may be appreciated that motion may comprise a 
single motion measurement of the mobile device or a series of 
motion measurements of the mobile device. It may be appre 
ciated that a series of portions of the virtual object may be 
determined and displayed in Succession to facilitate Smooth 
navigation of a virtual object. 
0006. In another example, motion of the mobile device 
may be mapped to one or more applications within the mobile 
device. An application may be launched (executed) based 
upon detected motion corresponding to the application. 
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0007 To the accomplishment of the foregoing and related 
ends, the following description and annexed drawings set 
forth certain illustrative aspects and implementations. These 
are indicative of but a few of the various ways in which one or 
more aspects may be employed. Other aspects, advantages, 
and novel features of the disclosure will become apparent 
from the following detailed description when considered in 
conjunction with the annexed drawings. 

DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a flow chart illustrating an exemplary 
method of displaying a portion of a virtual object on a mobile 
device. 
0009 FIG. 2 is a component block diagram illustrating an 
exemplary system for displaying a portion of a virtual object 
on a mobile device. 
0010 FIG. 3A is an illustration of an example of a user 
panning a mobile device to the right. 
0011 FIG. 3B is an illustration of an example of a user 
moving a mobile device away from the user. 
0012 FIG. 3C is an illustration of an example of a user 
tilting a mobile device in a counterclockwise direction. 
0013 FIG. 4 is an illustration of an example of a cellphone 
mobile device comprising a digital camera, an accelerometer, 
and a magnetometer. 
0014 FIG. 5 is an illustration of an example of displaying 
a first portion of an email virtual object and Subsequently a 
second portion of the email virtual object based upon motion 
of a PDA mobile device. 
(0015 FIG. 6 is an illustration of an example of displaying 
a first portion of an image virtual object and Subsequently a 
second portion of the image virtual object based upon motion 
of a cell phone mobile device. 
0016 FIG. 7 is an illustration of an example of displaying 
a first portion of an image virtual object and Subsequently a 
second portion based upon motion of a mobile device. 
0017 FIG. 8 is an illustration of an exemplary computer 
readable medium wherein processor-executable instructions 
configured to embody one or more of the provisions set forth 
herein may be comprised. 
0018 FIG. 9 illustrates an exemplary computing environ 
ment wherein one or more of the provisions set forth herein 
may be implemented. 

DETAILED DESCRIPTION 

0019. The claimed subject matter is now described with 
reference to the drawings, wherein like reference numerals 
are used to refer to like elements throughout. In the following 
description, for purposes of explanation, numerous specific 
details are set forth in order to provide a thorough understand 
ing of the claimed subject matter. It may be evident, however, 
that the claimed subject matter may be practiced without 
these specific details. In other instances, structures and 
devices are illustrated in block diagram form in order to 
facilitate describing the claimed Subject matter. 
0020 Many mobile devices, such as smart phones and 
PDAs, have substantial hardware capabilities that enable a 
plethora of applications for the mobile devices. Users may 
watch movies, play games, share photos, map directions, 
develop documents, interact with email, and perform a vast 
array of other tasks using a mobile device. In this way, a 
mobile device may display a wide variety of virtual objects. 
For example, content of a web page, a text document, an 
email, a photo, and a user interface application to name a few 
may be displayed on a screen of the mobile device. Unfortu 
nately, mobile devices comprise Small screens with low reso 
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lutions. The small screen of a mobile device may restrict a 
user's ability to adequately view virtual objects that may be 
formatted larger than the screen. For example, a text docu 
ment may be developed and formatted at 8.5 by 11 inches. A 
mobile device with a 3 by 2 inch screen may not display the 
text document adequately because of Zooming and/or other 
viewing issues. 
0021 Current solutions may utilize finger and/or button 
based interactions to perform viewing functions, such as 
Zooming. In one example, a user may hold a mobile device in 
one hand and pinch two fingers to performa Zoom function on 
a virtual object (e.g., Zoom in on a view of a map). In another 
example, a user may hold the mobile device in one hand and 
Swipe a finger across the screen to perform a pan function on 
the virtual object. These gestures are not a natural way to view 
virtual objects. For example, people view objects by panning, 
tilting, twisting their head, whereas many current techniques 
for viewing virtual objects utilize two hands. 
0022. Accordingly, one or more systems and/or tech 
niques for displaying portions of a virtual object on a mobile 
device are provided herein. Today, many mobile devices com 
prise one or more components that may be utilized in detect 
ing motion. In one example, a digital camera may capture a 
stream of images that may be utilized in detecting motion. In 
another example, a magnetometer may measure changes in 
direction (N. S. E. W) of the mobile device that may be 
utilized in detecting motion. The detect motion may be used 
to determine portions of a virtual object to display. For 
example, a first portion of a map may be displayed on a 
mobile device. A user may pan the mobile device in a down 
ward motion, which may be detected by an accelerometer as 
acceleration. A second portion of the map may be determined 
based upon the detected downward motion derived from the 
acceleration. The second portion of the map may be displayed 
on the mobile device, such that the second portion corre 
sponds to a view of the map as though the map was panned in 
a downward motion. This allows the user to pan, Zoom, and/or 
alter the view of a virtual object in a natural way with a single 
hand moving the mobile device. 
0023. One embodiment of displaying a portion of a virtual 
object on a mobile device is illustrated by an exemplary 
method 100 in FIG. 1. At 102, the method beings. At 104, a 
first portion of a virtual object may be displayed on a mobile 
device. It may be appreciated that a portion of a virtual object 
may comprise an electronic illustration (view) of a Subset of 
the virtual object or a view of the entire virtual object. At 106, 
motion of the mobile device may be detected. The motion 
may be based upon physical user input (e.g., user movement 
of the mobile device). In one example, an accelerometer may 
detect motion as one or more acceleration measurements. In 
another example, a digital camera may detect motion as a 
stream of image frames. In yet another example, a magne 
tometer may detect motion as one or more direction measure 
ments. It may be appreciated that motion may be detected 
through a combination of techniques (e.g., detected accelera 
tion and a captured stream of images may be utilized in 
determining motion of a mobile device). 
0024. At 108, a second portion of the virtual object may be 
determined based upon the motion. That is, the second por 
tion may comprise a view of the virtual object corresponding 
to the detected motion. For example, the second portion may 
correspond to a view of the virtual object as though the view 
of the virtual object was panned, Zoomed, etc. corresponding 
to the detected motion. If multiple techniques are used to 
detect the motion (e.g., a digital camera and an accelerom 
eter), thena Kalman Filter, for example, may be applied to the 
detected motions to determine the second portion of the vir 
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tual object. At 110, the second portion of the virtual object 
may be displayed on the mobile device. It may be appreciated 
that the first potion and/or the second portion may be dis 
played at a 1 to 1 (or other) Zoom level with the virtual object. 
For example, where a mobile device comprises a 1 by 1 inch 
screen and an image virtual object has a 72 by 72 inch format, 
then the first portion may comprise a first view of a first 1 by 
1 inch portion of the virtual object and the second portion may 
comprise a second view of a second 1 by 1 inch portion of the 
virtual object, where the first and second views are different 
from one another. It may be appreciated, however, that the 
first portion and the second portion may have the same Zoom 
ratios or dissimilar Zoom ratios with one another and/or the 
virtual object. At 112, the method ends. 
0025. It may be appreciated that motion may be mapped to 
the execution of applications associated with the mobile 
device. For example, a forward tilt may be mapped to a text 
editor, a left twist may be mapped to a web browser, a right 
twist may be mapped to a text document, etc. Upon detecting 
motion of the mobile device, a corresponding application 
may be launched. 
0026. In another example, a view (e.g., a point of view of 
the user) of a virtual environment (e.g., a virtual object, a map. 
an operating system, a graphical user interface, a web browser 
displaying a web page, etc.) may be mapped to a screen of a 
mobile device. That is, the screen of the mobile device serves 
as a window into the virtual environment. The user sees the 
view of the virtual environment from the user's point of view, 
through the screen of the mobile device acting as a window. In 
this way, the user may move the mobile device to navigate the 
view around/within the virtual environment. It may be appre 
ciated that the view may be consistent with a mental image of 
a view (portion) of the virtual environment in space as if the 
virtual environment was floating in front of the user. This 
provides a more robust user experience than merely imple 
menting next and/or previous operations resulting from 
gestures Such as roll and/or pan of a mobile device (e.g., 
around the center of mass of the mobile device), which do not 
generate a persistent feeling of navigating around a virtual 
object in space. The windowed navigation provided herein 
instead provides the user with a persistent feeling of navigat 
ing around/within the virtual environment using the mobile 
device as a window into the virtual environment (e.g., with the 
virtual environment (e.g., a virtual object, a map, an operating 
system, a graphical user interface, a web browser displaying 
a web page, etc.) “floating in front of the user). That is, 
motion of the mobile device may be received, the view of the 
virtual environment may be updated based upon the motion, 
and the updated view may be displayed to the user on the 
screen of the mobile device, where the screen of the mobile 
device serves as a window through which the user may view 
the virtual environment where this “window' happens to be 
moveable (e.g., by moving to mobile device) to selectively 
view different portions of the virtual environment (e.g., left, 
right, up, down, diagonal, Zoom in/out, etc.). 
0027 FIG. 2 illustrates an example of a system 200 con 
figured for displaying a portion of a virtual object on a mobile 
device 202. The system 200 may comprise a motion sensing 
device 206, a motion mapping module 210, and/or a display 
module 214. In one example, the motion sensing device 206, 
the motion mapping module 210, and/or the display module 
214 may be incorporated into the mobile device 202. 
0028. The motion sensing device 206 may be configured 
to detect motion 208 of the mobile device 202 (e.g., tilt, pan, 
roll, and/or other movement of the mobile device 202). In one 
example, the motion sensing device 206 may be an acceler 
ometer configured to measure acceleration of the mobile 
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device 202. In another example, the motion sensing device 
206 may be a digital camera configured to capture a stream of 
image frames. In yet another example, the motion sensing 
device 206 may be a magnetometer configured to detect one 
or more direction measurements (e.g., 10 degrees from 
North). It may be appreciated that the motion sensing device 
206 may comprise other components associated with the 
mobile device 202, which may be useful in detecting motion 
208 of the mobile device 202. 
0029. The motion mapping module 210 may be config 
ured to determine a portion 212 of a virtual object based upon 
the motion 208 of the mobile device 202. In one example, the 
motion mapping module 210 may be associated with a mag 
netometer (e.g., a compass). The magnetometer may be con 
figured to detect one or more directions in which the mobile 
device 202 points. The directions may be mapped to portions 
of the virtual object. For example, the virtual object may be 
formatted as a 36 by 24 inch display based upon a 24 inch 
stand-off distance. A horizontal angle subtended by the Vir 
tual object may be around 74 degrees. The motion mapping 
module 210 may map these angles to dimensions of the Vir 
tual object to compute portions (e.g., a pan region) of the 
virtual object. These portions may be determined based upon 
directional measurements (motion) detected by the magne 
tometer. For example, the motion mapping module 210 may 
determine the portion 212 of the virtual object based upon the 
mapped angles/dimensions. 
0030. In another example, the motion mapping module 
210 may be associated with a digital camera. The motion 
mapping module 210 may receive a stream of image frames 
detected by the digital camera. The motion mapping module 
210 may estimate the optical flow of pixels between subse 
quent frames in the Steam of image frame. In one example, 
dense optical flow estimation may be performed. In dense 
optical flow estimation, the motion mapping module 210 may 
estimate where every pixel of an image frame moves in a 
Subsequent frame. In another example, sparse optical flow 
estimation may be performed. In sparse optical flow, the 
motion mapping module 210 may select one or more key 
features that are tracked in Subsequent frames. Features may 
be selected through a variety of techniques, such as Gabor, 
Haar wavelets, SIFT, Harris corners, MSER, etc. The key 
features may be maximized based upon their dot product and 
pruned based upon a RANSAC procedure to remove outliers. 
The motion mapping module 210 may determine the portion 
212 of the virtual object based upon tracking the key features 
as change in motion of the mobile device 202. 
0031. In another example, the motion mapping module 
210 may be associated with an accelerometer configured to 
measure acceleration of the mobile device 202. The motion 
mapping module 210 may comprise a physics model config 
ured to interpret changes in acceleration as impulse force 
upon a pan region comprising the portion 212 of the virtual 
object. It may be appreciated that the motion mapping module 
210 may be associated with a combination of components and 
may utilize a Kalman Filter to aid in determining the portion 
212 of the virtual object. 
0032. The display module 214 may be configured to dis 
play the portion 212 of the virtual object on the mobile device 
202. That is, the display module 214 may generate a display 
of the portion 216. In one example, the display of the portion 
216 may be at a 1 to 1 Zoom ratio with the virtual object. That 
is, the virtual object may be formatted at a particular size 
and/or viewing distances. To achieve a 1 to 1 Zoom ratio, the 
display of the portion 216 may be formatted at a same Zoom 
ratio as the virtual object. Thus, the display of the portion 216 
may be a subset of the virtual object (a 3 by 2 inch portion of 
a 60 by 84 inch map virtual object). 
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0033. In another example, multiple mobile devices may be 
tiled (e.g., place adjacent to one another) to create a larger 
viewing area for virtual objects, such that larger portions of 
the virtual objects may be displayed, or rather that multiple 
portions of the virtual object may be viewed concurrently. For 
example, a text document virtual object may be formatted at 
8.5 by 11 inches. A first mobile device may comprise a screen 
formatted at 3 by 2 inches, while a second mobile device may 
comprise a screen formatted at 6 by 2 inches. The first and 
second mobile device may be tiled in a variety of configura 
tions to create a larger display (e.g., 2 by 9 inches). The 
mobile devices may be tiled on a planar Surface. Such as a 
table, or a 2D manifold (e.g., a cylinder or sphere Surface). 
The topography may be determined by ordered tapping by the 
user or by automatic means (e.g., structure-from-motion). 
The relative orientation and/or positions of the mobile 
devices may be determined by SfM (e.g., a structure-from 
motion process configured to find a three-dimensional struc 
ture, such as a virtual object, by analyzing the motion of the 
linked mobile devices over time). In one example, the tiling 
structure (e.g., multiple mobile devices) may be supported by 
a hardware device. Such as a cradle. 
0034. One example of tiling multiple mobile devices is 
where two users may be exploring a city. A first user may 
display a 3 by 2 inch portion of a map virtual object on a first 
cellphone. The second user may display a 3 by 2 inch portion 
of the map virtual object on a second cell phone. The users 
may link their respective cellphones together. The linked cell 
phones may be configured as a single larger display (e.g., 3 by 
4 inches or 6 by 2 inches). The larger display of the linked cell 
phones allows larger portions of virtual objects to be dis 
played. Motion of the linked cell phones may be utilized in 
determine portions of the map virtual object for display. In 
this way, the linked cell phones allow for larger portions of a 
virtual object to be determined and displayed based upon 
motion of the linked cell phones. It may be appreciated that 
linked cellphones may be unlinked, and, in one example, the 
collaborative experience may be retained in one or more of 
the respective devices (e.g., in cache) So that the users can 
selectively access the same if Subsequently desired. 
0035. Other examples of utilizing motion to display por 
tions of virtual objects are shared picture viewing, turn-by 
turn driving directions, movie watching, web browsing, etc. It 
may be appreciated that multiple linked mobile devices may 
be utilized in displaying larger portions of virtual objects in 
these and other scenarios. 
0036 FIG. 3A illustrates an example of a user panning a 
mobile device to the right. The example illustrates a user 
holding the mobile device in a first position 302. The user may 
pan the mobile device to the right into a second position 304. 
The change in position from the first position 302 to the 
second position 304 may be detected as motion of the mobile 
device. In one example, a first portion (e.g., a left portion of a 
user interface virtual object) of a virtual object may be dis 
played on the mobile device when the mobile device is at the 
first position 302. Upon detecting the pan motion of the 
mobile device to the second position 304, a second portion 
(e.g., a right portion of the user interface virtual object) may 
be determined and/or displayed on the mobile device. In this 
way, the user may naturally navigate through views of the 
virtual object while holding the mobile device with a single 
hand. 

0037 FIG. 3B illustrates an example of a user moving a 
mobile device away from the user. The example illustrates a 
user holding the mobile device in a first position 306. The user 
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may move the mobile device away from the user into a second 
position 308. The change in position from the first position 
306 to the second position 308 may be detected as motion of 
the mobile device. In one example, a first portion (e.g., a 
middle portion of a web page virtual object) of a virtual object 
may be displayed on the mobile device when the mobile 
device is at the first position 306. Upon detecting the move 
away from user motion of the mobile device to the second 
position 308, a second portion (e.g., a Zoomed-in middle 
portion of the web page virtual) of the virtual object may be 
determined and/or displayed on the mobile device. In this 
way, the user may naturally Zoom in/out views of virtual 
objects while holding the mobile device with a single hand. 
0038 FIG. 3C illustrates an example of a user tilting a 
mobile device in a counterclockwise direction. The example 
illustrates a user holding the mobile device in a first position 
310. The user may tilt the mobile device in a counterclock 
wise direction into a second position 312. The change in 
position from the first position 310 to the second position 312 
may be detected as motion of the mobile device. In one 
example, a first portion (e.g., a straight on view of a middle 
portion of an image virtual object) of a virtual object may be 
displayed on the mobile device when the mobile device is at 
the first position 310. Upon detecting the counterclockwise 
tilt of the mobile device to the second position 312, a second 
portion (e.g., a tiled view of the middle portion of the image 
virtual object) of the virtual object may be determined and/or 
displayed on the mobile device. In this way, the user may 
naturally navigate through view angles of the virtual object 
while holding the mobile device with a single hand. 
0039 FIG. 4 illustrates an example 400 of a cell phone 
mobile device 402. The cell phone mobile device 402 com 
prises a digital camera 404, an accelerometer 406, and a 
magnetometer 408. The digital camera 404 may be config 
ured to capture a stream of image frames that may be utilized 
in detecting motion of the cellphone mobile device 402. The 
accelerometer 406 may be configured to measure accelera 
tion of the mobile device 402, which may be utilized in 
detecting motion of the cell phone mobile device 402. The 
magnetometer 408 may be configured to measure direction of 
the mobile device 402, which may be utilized in detecting 
motion of the cell phone mobile device 402. 
0040 FIG. 5 illustrates an example 500 of displaying a 

first portion 504 of an email virtual object 502 and subse 
quently a second portion 506 of the email virtual object 502 
based upon motion of a PDA mobile device 508. The PDA 
mobile device 508 may comprise an email application con 
figured to allow a user to read and write email. The PDA 
mobile device 508 may comprise a 4 by 3 inch screen, for 
example. A user may not be able to adequately view emails 
because the emails may be formatted within the email appli 
cation larger than the 4 by 3 inch screen of the PDA mobile 
device 508 (e.g., the email 502 may be formatted at 8.5 by 11 
inches). To provide a robust viewing experience for the user, 
various portions of the email virtual object 502 may be dis 
played on the PDA mobile device 508 based upon motion of 
the PDA mobile device 508. 
0041. It may be appreciated that the email virtual object 
502 exists electronically within the email application and 
some or all of it is viewable through the PDA mobile device 
508 (e.g., depending upon a level of Zoom/magnification 
implemented in the PDA mobile device 508). It will be appre 
ciated that the entire email virtual object 502 is illustrated in 
example 500 for illustrative purposes (e.g., to illustrate what 
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the entire object 502 comprises), but that merely a portion of 
the object is displayed or viewable through the PDA mobile 
device 508. That is, in the illustrated example, the PDA 
mobile device 508 is operating at a 1 to 1 Zoom level relative 
to the email virtual object 502 such that merely the first 
portion 504 of the email virtual object 508 is viewable 
through the PDA mobile device 508, and the remainder of the 
object 502 (that is not presently displayed through the PDA 
mobile device 508) is illustrated in FIG. 500 outside of the 
PDA mobile device 508 merely to illustrate what the entirety 
of the object 502 comprises. It will be appreciated that, as 
provided herein, a second portion 506 of the email virtual 
object 508 (e.g., different than the first portion 504 of the 
email virtual object508) would be viewable through the PDA 
mobile device 508 if the PDA mobile device 508 is moved 
(e.g., panned). 
0042. In one example, the first portion 504 of the email 
virtual object 502 may be displayed on the PDA mobile 
device 508 at a 1 to 1 Zoom level with the email virtual object 
502. The user may pan the PDA mobile device508to the right 
and up to a second position. The pan movement may be 
detected as motion of the PDA mobile device 508. The second 
portion 506 of the email virtual object 502 may be determined 
based upon the detected motion (e.g., the pan right and up 
may correspond to the second portion 506 as a view of the 
email virtual object 502 that is to the right and up from the first 
portion 504). The second portion 506 may be displayed on the 
PDA mobile device 508. In this way, the user may pan the 
view of emails within the email application based upon natu 
rally moving the PDA mobile device 508 with a single hand. 
It may be appreciated that in one example, the email virtual 
object 502 may be interpreted as a sub-virtual object of an 
email application virtual object, Such that portions of the 
email application virtual object and/or the email virtual object 
502 may be determined and/or displayed based upon motion 
of the PDA mobile device 508. 

0043 FIG. 6 illustrates an example 600 of displaying a 
first portion 606 of an image virtual object 602 and subse 
quently a second portion 608 of the image virtual object 602 
based upon motion of a cell phone mobile device 604. The 
cellphone mobile device 604 may comprise an image view 
ing application configured to allow a user to view and share 
images (image virtual objects). The cellphone mobile device 
604 may comprise a 3 by 2 inch screen, for example. A user 
may not be able to adequately view images within the image 
viewing application because the images may be formatted 
larger than 3 by 2 inches (e.g., the image virtual object 602 
may beformatted at 800 by 600 pixel resolution, where as the 
cell phone mobile device 602 may comprise a 480 by 320 
pixel resolution screen). To provide a robust viewing experi 
ence for the user, various portions of the image virtual object 
602 may be displayed on the cell phone mobile device 604 
based upon motion of the cell phone mobile device 604. 
0044. In one example, the first portion 606 of the image 
virtual object 602 may be displayed on the cellphone mobile 
device 604. The user may pan the cell phone mobile device 
604 to the left and up to a second position. The pan movement 
may be detected as motion of the cell phone mobile device 
604. The second portion 608 of the image virtual object 602 
may be determined based upon the detected motion (e.g., the 
pan left and up may correspond to the second portion 608 as 
a view of the image virtual object 602 that is to the left and up 
from the first portion 606). The second portion 608 may be 
displayed on the cell phone mobile device 604. In this way, 
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the user may pan the view of images within the image appli 
cation based upon natural movement of the cellphone mobile 
device 604. It may be appreciated that in one example, the 
image virtual object 602 may be sub-virtual object of an 
image application virtual object, Such that portions of the 
image application virtual object and/or the image virtual 
object 602 may be determined and/or displayed based upon 
motion of the cell phone mobile device 604. 
004.5 FIG. 7 illustrates an example 700 of displaying a 

first portion 706 of an image virtual object 702 and subse 
quently a second portion 708 based upon motion of a mobile 
device 704. The mobile device 704 may comprise an image 
viewing application configured to allow a user to view and 
share images. To provide a robust viewing experience for the 
user, various portions of the image virtual object 702 may be 
displayed on the mobile device 704 based upon motion of the 
mobile device 704. 
0046. It may be appreciated that the image virtual object 
702 exists electronically within the image viewing applica 
tion and some or all of it is viewable through the mobile 
device 704 (e.g., depending upon a level of Zoom/magnifica 
tion implemented in the mobile device). It will be appreciated 
that the entire image virtual object 702 is illustrated in 
example 700 for illustrative purposes (e.g., to illustrate what 
the entire object 702 comprises), but that merely a portion of 
the object is displayed or viewable through the mobile device 
704. That is, in the illustrated example, the mobile device 704 
is operating at a 1 to 1 Zoom level relative to the image virtual 
object 702 such that merely the first portion 706 of the image 
virtual object 702 is viewable through the mobile device 704, 
and the remainder of the image virtual object 702 (that is not 
presently displayed through the mobile device 704) is illus 
trated in FIG. 700 outside of the mobile device 704 merely to 
illustrate what the entirety of the object 702 comprises. It will 
be appreciated that, as provided herein, the second portion 
708 of the image virtual object 702 (e.g., different than the 
first portion 704 of the image virtual object 702) would be 
viewable through the mobile device 704 if the mobile device 
704 is moved (e.g., panned). 
0047. In one example, the first portion 706 of the image 
virtual object 702 may be displayed on the mobile device 704. 
The user may pan the mobile device 704 to the left and up, 
while tilting the mobile device 704 counterclockwise. The 
left and up pan movement and the counterclockwise tilt may 
be detect as motion of the mobile device 704. It may be 
appreciated that the pan and the tilt may be detected together 
as a single motion or as two separate motions. The second 
portion 708 of the image virtual object 702 may be deter 
mined based upon the detect motion(s). For example, the 
second portion 708 may be a panned and Zoomed in view of 
the image virtual object 702. That is, the second portion 708 
may represent a view of the image virtual object 702 that is 
panned to the left and up based upon the left and up pan 
movement and is Zoomed in based upon the counterclockwise 
tilt. 

0048 Still another embodiment involves a computer-read 
able medium comprising processor-executable instructions 
configured to implement one or more of the techniques pre 
sented herein. An exemplary computer-readable medium that 
may be devised in these ways is illustrated in FIG. 8, wherein 
the implementation 800 comprises a computer-readable 
medium 816 (e.g., a CD-R, DVD-R, or a platter of a hard disk 
drive), on which is encoded computer-readable data 814. This 
computer-readable data 814 in turn comprises a set of com 
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puter instructions 812 configured to operate according to one 
or more of the principles set forth herein. In one such embodi 
ment 800, the processor-executable computer instructions 
812 may be configured to perform a method 810, such as the 
exemplary method 100 of FIG. 1, for example. In another 
such embodiment, the processor-executable instructions 812 
may be configured to implement a system, Such as the exem 
plary system 200 of FIG. 2, for example. Many such com 
puter-readable media may be devised by those of ordinary 
skill in the art that are configured to operate in accordance 
with the techniques presented herein. 
0049. Although the subject matter has been described in 
language specific to structural features and/or methodologi 
cal acts, it is to be understood that the subject matter defined 
in the appended claims is not necessarily limited to the spe 
cific features or acts described above. Rather, the specific 
features and acts described above are disclosed as example 
forms of implementing the claims. 
0050. As used in this application, the terms “component.” 
“module.” “system”, “interface', and the like are generally 
intended to refer to a computer-related entity, either hard 
ware, a combination of hardware and Software, Software, or 
Software in execution. For example, a component may be, but 
is not limited to being, a process running on a processor, a 
processor, an object, an executable, a thread of execution, a 
program, and/or a computer. By way of illustration, both an 
application running on a controller and the controller can be 
a component. One or more components may reside within a 
process and/or thread of execution and a component may be 
localized on one computer and/or distributed between two or 
more computers. 
0051. Furthermore, the claimed subject matter may be 
implemented as a method, apparatus, or article of manufac 
ture using standard programming and/or engineering tech 
niques to produce Software, firmware, hardware, or any com 
bination thereof to control a computer to implement the 
disclosed subject matter. The term “article of manufacture' as 
used herein is intended to encompass a computer program 
accessible from any computer-readable device, carrier, or 
media. Of course, those skilled in the art will recognize many 
modifications may be made to this configuration without 
departing from the scope or spirit of the claimed subject 
matter. 

0.052 FIG. 9 and the following discussion provide a brief, 
general description of a suitable computing environment to 
implement embodiments of one or more of the provisions set 
forth herein. The operating environment of FIG. 9 is only one 
example of a suitable operating environment and is not 
intended to Suggest any limitation as to the scope of use or 
functionality of the operating environment. Example comput 
ing devices include, but are not limited to, personal comput 
ers, server computers, hand-held or laptop devices, mobile 
devices (such as mobile phones, Personal Digital Assistants 
(PDAs), media players, and the like), multiprocessor systems, 
consumer electronics, mini computers, mainframe comput 
ers, distributed computing environments that include any of 
the above systems or devices, and the like. 
0053 Although not required, embodiments are described 
in the general context of “computer readable instructions' 
being executed by one or more computing devices. Computer 
readable instructions may be distributed via computer read 
able media (discussed below). Computer readable instruc 
tions may be implemented as program modules. Such as func 
tions, objects, Application Programming Interfaces (APIs), 
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data structures, and the like, that perform particular tasks or 
implement particular abstract data types. Typically, the func 
tionality of the computer readable instructions may be com 
bined or distributed as desired in various environments. 
0054 FIG. 9 illustrates an example of a system 910 com 
prising a computing device 912 configured to implement one 
or more embodiments provided herein. In one configuration, 
computing device 912 includes at least one processing unit 
916 and memory 918. Depending on the exact configuration 
and type of computing device, memory 918 may be volatile 
(such as RAM, for example), non-volatile (such as ROM, 
flash memory, etc., for example) or some combination of the 
two. This configuration is illustrated in FIG.9 by dashed line 
914. 

0055. In other embodiments, device 912 may include 
additional features and/or functionality. For example, device 
912 may also include additional storage (e.g., removable 
and/or non-removable) including, but not limited to, mag 
netic storage, optical storage, and the like. Such additional 
storage is illustrated in FIG.9 by storage 920. In one embodi 
ment, computer readable instructions to implement one or 
more embodiments provided herein may be in storage 920. 
Storage 920 may also store other computer readable instruc 
tions to implement an operating system, an application pro 
gram, and the like. Computer readable instructions may be 
loaded in memory 918 for execution by processing unit 916, 
for example. 
0056. The term “computer readable media” as used herein 
includes computer storage media. Computer storage media 
includes Volatile and nonvolatile, removable and non-remov 
able media implemented in any method or technology for 
storage of information Such as computer readable instructions 
or other data. Memory 918 and storage 920 are examples of 
computer storage media. Computer storage media includes, 
but is not limited to, RAM, ROM, EEPROM, flash memory or 
other memory technology, CD-ROM, Digital Versatile Disks 
(DVDs) or other optical storage, magnetic cassettes, mag 
netic tape, magnetic disk storage or other magnetic storage 
devices, or any other medium which can be used to store the 
desired information and which can be accessed by device 
912. Any Such computer storage media may be part of device 
912. 

0057 Device 912 may also include communication con 
nection(s) 926 that allows device 912 to communicate with 
other devices. Communication connection(s) 926 may 
include, but is not limited to, a modem, a Network Interface 
Card (NIC), an integrated network interface, a radio fre 
quency transmitter/receiver, an infrared port, a USB connec 
tion, or other interfaces for connecting computing device 912 
to other computing devices. Communication connection(s) 
926 may include a wired connection or a wireless connection. 
Communication connection(s) 92.6 may transmit and/or 
receive communication media. 
0058. The term “computer readable media' may include 
communication media. Communication media typically 
embodies computer readable instructions or other data in a 
"modulated data signal” Such as a carrier wave or other trans 
port mechanism and includes any information delivery 
media. The term “modulated data signal” may include a sig 
nal that has one or more of its characteristics set or changed in 
Such a manner as to encode information in the signal. 
0059. Device 912 may include input device(s) 924 such as 
keyboard, mouse, pen, Voice input device, touch input device, 
infrared cameras, video input devices, and/or any other input 
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device. Output device(s) 922 such as one or more displays, 
speakers, printers, and/or any other output device may also be 
included in device 912. Input device(s) 924 and output device 
(s) 922 may be connected to device 912 via a wired connec 
tion, wireless connection, or any combination thereof. In one 
embodiment, an input device or an output device from 
another computing device may be used as input device(s)924 
or output device(s) 922 for computing device 912. 
0060 Components of computing device 912 may be con 
nected by various interconnects, such as a bus. Such intercon 
nects may include a Peripheral Component Interconnect 
(PCI), such as PCI Express, a Universal Serial Bus (USB), 
firewire (IEEE 1394), an optical bus structure, and the like. In 
another embodiment, components of computing device 912 
may be interconnected by a network. For example, memory 
918 may be comprised of multiple physical memory units 
located in different physical locations interconnected by a 
network. 
0061 Those skilled in the art will realize that storage 
devices utilized to store computer readable instructions may 
be distributed across a network. For example, a computing 
device 930 accessible via a network 928 may store computer 
readable instructions to implement one or more embodiments 
provided herein. Computing device 912 may access comput 
ing device 930 and download a part or all of the computer 
readable instructions for execution. Alternatively, computing 
device 912 may download pieces of the computer readable 
instructions, as needed, or some instructions may be executed 
at computing device 912 and some at computing device 930. 
0062 Various operations of embodiments are provided 
herein. In one embodiment, one or more of the operations 
described may constitute computer readable instructions 
stored on one or more computer readable media, which if 
executed by a computing device, will cause the computing 
device to perform the operations described. The order in 
which some or all of the operations are described should not 
be construed as to imply that these operations are necessarily 
order dependent. Alternative ordering will be appreciated by 
one skilled in the art having the benefit of this description. 
Further, it will be understood that not all operations are nec 
essarily present in each embodiment provided herein. 
0063 Moreover, the word “exemplary' is used herein to 
mean serving as an example, instance, or illustration. Any 
aspect or design described herein as “exemplary' is not nec 
essarily to be construed as advantageous over other aspects or 
designs. Rather, use of the word exemplary is intended to 
present concepts in a concrete fashion. As used in this appli 
cation, the term 'or' is intended to mean an inclusive 'or' 
rather than an exclusive “or'. That is, unless specified other 
wise, or clear from context, “X employs A or B is intended to 
mean any of the natural inclusive permutations. That is, if X 
employs A: X employs B; or X employs both A and B, then “X 
employs A or B is satisfied under any of the foregoing 
instances. In addition, the articles “a” and “an as used in this 
application and the appended claims may generally be con 
strued to mean “one or more' unless specified otherwise or 
clear from context to be directed to a singular form. 
0064. Also, although the disclosure has been shown and 
described with respect to one or more implementations, 
equivalent alterations and modifications will occur to others 
skilled in the art based upon a reading and understanding of 
this specification and the annexed drawings. The disclosure 
includes all such modifications and alterations and is limited 
only by the scope of the following claims. In particular regard 
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to the various functions performed by the above described 
components (e.g., elements, resources, etc.), the terms used to 
describe such components are intended to correspond, unless 
otherwise indicated, to any component which performs the 
specified function of the described component (e.g., that is 
functionally equivalent), even though not structurally equiva 
lent to the disclosed structure which performs the function in 
the herein illustrated exemplary implementations of the dis 
closure. In addition, while a particular feature of the disclo 
sure may have been disclosed with respect to only one of 
several implementations, such feature may be combined with 
one or more other features of the other implementations as 
may be desired and advantageous for any given or particular 
application. Furthermore, to the extent that the terms 
“includes”, “having”, “has”, “with', or variants thereof are 
used in either the detailed description or the claims, such 
terms are intended to be inclusive in a manner similar to the 
term "comprising.” 
What is claimed is: 
1. A method for displaying a portion of a virtual object on 

a mobile device, comprising: 
displaying a first portion of a virtual object on a mobile 

device; 
detecting motion of the mobile device: 
determining a second portion of the virtual object based 
upon the motion; and 

displaying the second portion of the virtual object on the 
mobile device. 

2. The method of claim 1, comprising displaying at least 
one of the first portion and the second portion at a 1 to 1 Zoom 
level with the virtual object. 

3. The method of claim 1, the first portion and the second 
portion having a same Zoom ratio. 

4. The method of claim 1, the detecting motion of a mobile 
device comprising at least one of 

detecting motion using an accelerometer within the mobile 
device; 

detecting motion using a digital camera within the mobile 
device; and 

detecting motion using a magnetometer within the mobile 
device. 

5. The method of claim 1, the detecting motion of a mobile 
device comprising: 

detecting motion using at least two of a digital camera, an 
accelerometer, a magnetometer. 

6. The method of claim 5, the determining a second portion 
of the virtual object comprising: 

applying a Kalman Filter to the detected motion. 
7. The method of claim 1, the determining a second portion 

of the virtual object comprising at least one of: 
determining the second portion of the virtual object by 

panning a view of the virtual object based upon the 
motion; and 

determining the second portion of the virtual object by 
Zooming a view of the virtual object based upon the 
motion. 

8. The method of claim 1, comprising: 
detecting more than one mobile device in a linked configu 

ration; 
detecting motion of the linked mobile devices; 
determining the second portion of the virtual object based 
upon the motion of the linked mobile devices; and 

displaying the second portion of the virtual object on the 
linked mobile devices. 
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9. The method of claim 1, the detecting motion of a mobile 
device, comprising at least one of: 

detecting a tilt of the mobile device; 
detecting a pan of the mobile device; and 
detecting a roll of the mobile device. 
10. The method of claim 1, comprising: 
launching an application associated with the motion. 
11. A system for displaying a portion of a virtual object on 

a mobile device, comprising: 
a motion sensing device configured to: 

detect motion of a mobile device; 
a motion mapping module configured to: 

determine a portion of a virtual object based upon the 
motion of the mobile device; and 

a display module configured to: 
display the portion of a virtual object on the mobile 

device. 
12. The system of claim 11, the motion sensing device 

configured to detect at least one of: 
a tilt of the mobile device; 
a pan of the mobile device; and 
a roll of the mobile device. 
13. The system of claim 11, the first motion sensing device 

comprising an accelerometer. 
14. The system of claim 11, the first motion sensing device 

comprising a digital camera. 
15. The system of claim 11, the first motion sensing device 

comprising a magnetometer. 
16. The system of claim 11, the motion mapping module 

configured to: 
perform an application launch action based upon the 

motion. 
17. The system of claim 13, the motion mapping module 

configured to: 
receive an acceleration measurement within the motion 

detected by the accelerometer; and 
determine the portion of the virtual object based upon 

panning a view of the virtual object using the accelera 
tion measurement. 

18. The system of claim 14, the motion mapping module 
configured to: 

receive a stream of image frames within the motion 
detected by the digital camera; and 

determine the portion of the virtual object based upon 
performing a dense optical flow estimation or a sparse 
optical flow estimation upon the stream of image frames. 

19. The system of claim 15, the motion mapping module 
configured to: 

receive a direction measurement within the motion 
detected by the magnetometer; 

determine the portion of the virtual object based upon 
panning a view of the virtual object using the direction 
measurement and a Subtended angle of the virtual object 
and the mobile device. 

20. A method for windowed navigation of a virtual envi 
ronment on a mobile device, comprising: 
mapping a screen of a mobile device to a view of a virtual 

environment; 
receiving motion of the mobile device; 
updating the view based upon the motion; and 
displaying the updated view on the screen of the mobile 

device. 


